Calculation of flight vibration levels of the AH-1G helicopter and correlation with existing flight vibration measurements by Ditaranto, R. A. & Sankewitsch, V.
NASA Contractor Report 181 923
CALCULATION OF FLIGHT VIBRATION
LEVELS OF THE AH-1G HELICOPTER
AND CORRELATION WITH EXISTING
FLIGHT VIBRATION MEASUREMENTS






VIBRATION LEVELS OF THE AH-1G HELICOPTER AND
CORRELATION WITH EXISTING FLIGHT VIBRATION
MEASUREMENTS Final Report {Boein 9
















0'_ O_ L_ 0'_ ,-or'-. r-..






























































































































































































































































/ t// I1 II II3|=,,=,, = =
/1=> :D :D
/O-J -r -r











































































































































































































_ _ _ oo_=
+ 0 z
o ',-o8 =: - _- _ _
--'J II LL _; 13 IILLI ,-_
I- m_ ::3 mO
m=i :3 0 _ 3:: _














































































































34 ORIGIIVAL PAGE I$














































































































































































































































































































0 0 0 _ (n u) IJ.lO












Iz.. _o,< LIJ I-- LI,J






















































PRECEDING PAGE BLANK NOT FILMED
65














































T--ITM _ qP (_I






W _" (.o u_ t.O
o c_ c_ c5 o "-






OJ CO IOJ ,
-_)
3 _" _ _ '




w c_ c_ co o_ _
_(__)rr _ _- _- _- _- _- _-
W o')




























































































0 0 0 0 0
0 0 0 0
0 0 0 0



























.... i .... _.... i ,i .... i .... T .... e.... i_ ..i... 0
0 0 0 0 0 0
0 0 0 0 0
0 0 0 0 0





















0 0 0 0 0 0
0 0 0 0 0
0 0 0 0 0




























0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0









0 0 0 0 0 0 _ 0O O 0 0 0 0
0 0 _ 0 0 0 0



















0 0 0 _ 0 0 00 0 0 0 0 0 0
0 0 0 0 0 0 0


































0 0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 I.O 0 It) 0 CO











O 0 0 0 0 0
0 0 0 0 0
0 0 0 0 0














































.... ] .... • .... i .... i .... i . .
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 it) 0 1.0 0 I._


































































0 o o o _ o o o0 o o o o o
c) o c) o _ o o
























































.I .... I .... l....l .... I .... _ .... I ....



























o o o °8





























o o o oo o o o o °8 8 °
0 0 0 0
_0 _ _ o ° °_ °
(87-N0






















































o o o o° 8 8 ° o°°








.... I .... I .... i .... I .... ! .... I .... I ....
o o o o o8oo
0 0 0 0





































.... _L.-..J .... ± .... L.... = [ .... I, -=,,._]L_ 0
o o o o 0 o o o o





























































B80_ BOB+ ORS! +00k1 BBZ= BOOT BB+ 01a9 80_ OOZ


















_. l_ t_l i_1 l LI.,.I l,_l *J +a, = I_=, + I_ a + = I i i _+I, +






























/7 i i _
" i ?





















































.... i .... i .... t .... i .... ] .... ! .... x .... i .... i,, ,
HIS met rim(, i_,E lime HGE M_:2 UCl _I Ills















.... +._+ .... ] .... i .... i .... i .... i .... J+,..i.., m















.... I .... l .... I .... I .... I .... J .... I .... I,,. +..L_+ II
IIM; a£t emt m£l ImD[: MSZ lINE US1 I_!1 mS






































ORG1 UDO% |mW5 | |OO_- 0000]- IOO_

























IlllOII I - lllNll; I_-
(BT-NI} iN3_;O_, 5NI_N3E 3SIM1873 BOiO_ "W
I m 4 •
!'7
./
Illtlll 1 lIgl illlei-



































_' _ _' .
-

























BB_EE E,3B_ Z _8_1 I_ _;- 88_3Z- E88E
>
"t un ._












2 oL _" t'
I
o _
lille IIIUZ Ul I IIIlII- lllli_- IWI[- _
O _ {a-_-Nl } iK3NOW 5NlO_i 3SI_5_ HOIOhl "W
v
,,z,> _i:i:i I _i;i_i I
I • , " I ° • "
lllO_ _ II_ I II_l|- IIIII1_- lill_ I_- II_l_ II1_ II_l 1 II II_ I - Iml_- illllll_-
(iI'I--NI) £_WON 5NIl_l_311 SII_'_ liOlOil "W IIF_--NI) I_W0_ 5NInN3I_ 3SI_ _0101_ "W
PRECEDING PAGE BLANK NOT FILMED 89 _AGF-,_I _7ENTIO_'_IALI;_.8 N_,
ORIGINAL PAGff i_ '_ _ •
_ _ _
OF POOR QUALITY _' _'_ _"
I Ig _1 •
_P Y t'









POOR QUALITY ,==t = _'
I B 4 •
"r "
-
Z 03 o! \t
0 z
(._ CO _ _ "
Z _, ° -






































8B8; BBE_ gEB_ BBB_ EEE1





B DEE1- m)oo;_- BEE(- |Bm_,- OBOI;-m
(E_-NI) IN3_0_ _NOISM01NOlOb "_
. _ ,_ _




.... I .... 1 .... ! .... i,,, io









































gl_lal; I BBB4_ I BSe_ _ BSB_- 8BOEI- eBB;_-
(07-_) 11_],_0_ 7UND_S_Oa _4010_I "ig
m m

















L., _ _ _ Z:_,_ _.... _ .... __ ,,
Ig
94

































,_ +_, +, + ,




































































































































































































] I 1 I I ! I m
• .









I I I I I I I I I
co (D ,@ C_l













































I i I I I







O 00 q_ "_t OJ













1 I I ! I I 1 1 1












































I I I I ! I I I !
o0 (.D ,_- i'M








































































I I I I I I I I I










1 ! 1 _ 1 1 ! _ |























































































--I-- t 1 _ ; / I
II





























































| v..../ / /.//,, _.,/ /.O , / ////./ , _7.
k'...:I,.."/., / .._,. ;//Z/> ; ,.;._.,///';.. ",
i _<1 i- I i I I I I i--
" I I I I I _ I I _ °
l































tlr,-i"11 I./" i/,/i1 , -" .i_1.1" li., -- _" / ." / / / Ii lt'_l_." / . " I t'i / i ._
I!.k',\
K//// x
v" II...'" / /II'.
_t I i'l.'O'l/












r 1 I I I I
























- */I/ #..'.*,,"////.>_/'//-//..'/" I/ #/'.
"" "."-'/_//."/."/',.'h_ ,".",,";/..",;"/,"/




I I I I I i l I I
:}
_..-//,..-/-//.-/I/.-.,-,.-/.//.-",-.-.-/..,






















PRECEDING PAGE BLANK NOT FILMED
117






















































°r=" • ! F,,,,
0 "1 _ :_
2
0 _- Or-- 0 _ _o_
t/_ f._ ¢..) "1- (-) 0 ¢/_z
PRECEDING PA(_'_ _ NOT FILMED
125
pA,GEj__jNI ENTIONAI._y'BLANK
Report Documentation PageNaf_,_ A_'Ork-3utJC5 anO
1. Report No.
NASA CR - 181923
2. Government Accession No.
4. Title and Subtitle
Calculation of Flight Vibration Levels





R.A. DiTaranto and V. Sankewitsch









3. Recipient's Catalog No.
5. Report Date
November 1989
6, Performing Organization Code
8. Performing Organization Report No_
10. work'unit NO.
505-63-51-01
11. Contract or Grant No,
NAS1-17497
13, Type of Report and Period Covered
Contractor Final Report






Boeing Helicopters, together with other U.S. Helicopter manufacturers,
participated in a finite element applications program to emplace in
the United States a superior capability to utilize finite element
analysis models in support of helicopter airframe design. The program
was sponsored by the NASA Langley Research Center. Under this program
an activity was sponsored to evaluate existing analysis methods appli-
cable to calculate coupled rotor-airframe vibrations. The helicopter
used in this evaluation was the AH-IG helicopter manufactured by Bell
llelicopter Textron.
This report summarizes the results of the Boeing Helicopters efforts.
The planned analytical procedure is reviewed, Changes to the planned
procedure are discussed, and results of the correlation study are
presented.
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